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    1．太平洋富钴结壳的起始生长年代与生长速率 
本文研究结壳中 234U相对于 238U亏损或平衡，这可能是结壳中 234U优先于 238U
被海水淋滤造成的。所研究结壳的 Th/U)C.R.为 0.94-4.13，平均为 2.32。采用 230Thex
法、230Thex/232Th法得到太平洋富钴结壳的生长速率为 1.93-4.97mm/Ma，与 Co地层
学的结果十分吻合。同时利用 Co地层学得到结壳 CAD15与MHD59的起始生长年
























摘  要 
 ii
壳MHD59的磷酸盐化层段 Y/Ho重量比都大于 28，而结壳 CAD15的磷酸盐化层段
Y/Ho比值并未全部大于 28，反映了结壳MHD59磷酸盐化的强度大于结壳 CAD15。 
4．未磷酸盐化结壳中稀土元素地球化学参数的时间演化及古海洋学意义 
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The Mechanisms of Growth and Elemental 




The geochronology and geochemistry of Co-rich crusts dredged respectively from 
the central Pacific seamounts and the Magellan seamounts were studied in this work. 
Moreover, the growth response of crusts to the Cenozoic evolution of Pacific Ocean, the 
genesis and elemental enrichment mechanisms of crusts were investigated too. The 
principal results are as follows: 
 
1. The growth rates and geochronology of Co-rich crusts from Pacific Ocean 
The activities of 234U are deficient or equilibrium relative to 238U in studied crusts. It 
may be caused by the preferentially leaching of 234U relative to 238U by seawater. The 
content ratios of Th/U of crusts are in the range of 0.94 to 4.13, with an average of 2.32. 
An average growth rate of 1.93-4.97mm/Ma for Pacific Co-rich crusts was obtained by 
230Thex and 230Thex/232Th dating of outermost 1-2 millimeters of these crusts, which were 
consistent with the Co chronometer results. The growth of the crusts CAD15 and MHD59 
were started at 27Ma B.P. and 46Ma B.P., respectively, based on the Co chronologies. 
 
2. The speciation of elements and cluster analysis in Co-rich crusts 
The speciation of elements in non-phosphatized and phosphatized crusts was studied 
using sequential leaching procedure. As a result, elements in crusts were distributed to 















oxyhydroxides phase, and crystalline detrital phases (oxides, silica, aluminosilicates), 
respectively. Chemical composition of non-phosphatized and phosphatized crust layers 
occurred significant change that the proportions of elements content in detrital phases of 
phosphatized crusts increase obviously. The classification of layers in Co-rich crusts 
obtained by model Q Cluster Analysis is consistent with the variations of macrostructure 
and geochemistry in the crusts, while the elements in the crusts can be divided into 
several groups by model R Cluster Analysis, which represent Fe oxides, detrital, Mn 
oxides, carbonate fluorapatite and biogenic components, respectively.  
 
3. The effects of phosphatization on the REE geochemical features of Co-rich 
crusts 
The REE geochemical features were altered significantly by phosphatization, 
including increase of REE content and Y/Ho weight ratio, change of REE distribution 
patterns of oxalic and HF phases, different Y anomalies and the fractionation between 
LREE and HREE. Y/Ho weight ratio of phosphatized layers of crust MHD59 all excess 
28, while those of some phosphatized layers of crust CAD15 were lower than 28. It 
means the episode of phosphatization imposed more influence on crust MHD59 than on 
crust CAD15. 
 
4. The temporal variations of REE geochemical parameters in 
non-phosphatized crusts and its implication of paleoceanography 
The positive Ce anomalies in non-phosphatized layers of both crusts studied 
decrease from bottom to top with minor fluctuation, like LREE/HREE ratios, reflecting 
the decrease of paleoredox potential of seawater and hydrogenous intensity of crusts with 
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